INTRODUCTION
Functioning ability is a major focus in aging studies. It is commonly conceptualized as a measure of the ability to perform personal care and self-maintenance activities.
Information on daily function is used in a variety of clinical (Katz, Kabeto, & Langa, 2000) , policy (Lai et al., 2009; Leichsenring & Alaszewski, 2004) and research contexts (Lee, Chau, Hui, Chan, & Woo, 2009; Wang, Kane, Eberly, Virnig, & Chang, 2009 ).
Service providers use the information to describe the stages and severity of disabling chronic diseases and to develop individualized care plans for treatment purposes.
Policy makers use the information as one of the eligibility criteria for services provided by health and social services agencies and for the planning of new social policies.
Researchers frequently include the measure as an outcome in their clinical studies (Friedman, Wamsley, Liebel, Saas, & Eggert, 2009 ).
Functioning ability is frequently assessed in older adults according to their performance of the basic activities of daily living (ADL) -such as eating, bathing, dressing, -and the instrumental ADL (IADL) -that includes activities such as meal preparation, shopping and medication management (Spector & Fleishman, 1998) .
Compared with ADLs, IADLs include more complex and higher-order activities that require higher levels of neuropsychological organization (Lawton & Brody, 1969; Ng, Niti, Chiam, & Kua, 2006) . Both ADL and IADL measures are important for evaluating older community-dwellers who must take care of themselves or be cared for by caregivers.
The dimensionality of a measuring tool is another critical consideration because it directly relates to the definition of the construct and to the interpretation of scale scores (Anderson & Gerbing, 1982) . IADL measures lack clear specification of the underlying construct, and there is still debate over whether IADLs should be conceptualized as a unidimensional or two-dimensional construct (Lindeboom, Vermeulen, Holman, & De Hann, 2003; Thomas, Rockwood, & McDowell, 1998) . In the most common twodimensional conceptualization, activities related to intermediate self-care like household chores (e.g. preparing a meal, performing ordinary housework) and transport (e.g.
walking, using public transportation), are categorized as physical IADLs, while those requiring higher cognitive resources for more complex self-management (e.g. managing finances or medication, using the phone) are categorized as cognitive IADLs (Ng et al., 2006; Thomas et al., 1998; Wolinsky & Johnson, 1991) . However, Vittengl, White, McGovern and Morton (2006) show that a set of eight IADL items can be expressed as a single dimension. Furthermore, other studies show that the ADL and IADL items are highly correlated and hence can be combined into a single measure of functional disability (Fleishman, Spector, & Altman, 2002; LaPlante, 2010; Spector & Fleishman, 1998) .
The Resident Assessment Instrument (RAI) is a series of standardized comprehensive assessment tools that was developed by an international group of academics, clinicians and other health care professionals for analyzing different services, such as home care, residential care, acute care and mental health care (Carpenter, 2006; Hirdes et al., 1999; Morris et al., 1990) . The Minimum Data Set for Home Care (MDS-HC) is one of the RAI assessment tools specifically developed for the home care setting, and is also known as the RAI-Home Care (RAI-HC) (Morris et al., 2000) . The MDS-HC is typically used as a screening instrument for home care providers in assessing the multiple key domains of functioning, health, social support and service use (Hirdes, 1996) . The MDS-HC provides two scales that measure IADL from two different perspectives: The IADL Involvement scale aims to measure the client's involvement level, while the IADL Capacity scale assesses the client's difficulty level in performing seven specific tasks (Kwan, Chi, Lam, Lam, & Chou, 2000) . The Hong Kong-Chinese version of the MDS-HC was validated in previous studies that showed adequate reliability and criterion validity (Chou, Chi, Leung, Wu, & Liu, 2001; Kwan et al., 2000) . A few studies have examined the factor structure of some measures in other versions of MDS (Casten, Lawton, Parmelee, & Kleban, 1999; , but no study thus far has addressed the IADL scales in the MDS-HC. The objective of the current study is to examine the underlying factor structures of the IADL Involvement and Capacity scales in the Chinese version of the MDS-HC through confirmatory factor analysis by using a secondary data sample of Hong Kong community-dwelling elderly people who have sought long-term care services.
METHODS

SAMPLE AND PROCEDURE
We conducted a secondary analysis of data collected from a large cohort of elderly community-dwellers applying for long-term care service in Hong Kong in 2006. The MDS-HC was mandated for use as the placement assessment tool for existing service users to determine the care needs of the elderly and match them with appropriate services in Hong Kong. With the implementation of the central waiting list for government-subsidized long-term care services, the instrument has been further mandated for use in the eligibility screening of applications for long-term care services since November 2003 (Lai, Tse, & Lau, 2008) . Older adults in Hong Kong who applied for long-term care services had to be referred from designated local government departments and non-governmental organizations which provide social care services in order to be registered on the central waiting list (Social Welfare Department, 2009 ).
Trained assessors, professionals from various disciplines (e.g. social workers, nurses, occupational therapists and physiotherapists) who had completed a five-day training program on the use of the MDS-HC assessment tool, conducted the assessment. The assessment included direct questioning of the client and the primary family caregiver -if the client was being cared for -observation of the client in the home environment, and a review of secondary documents if they were available. In the case of dubious answers, the assessor would make a further in-depth assessment to arrive at the most accurate professional judgment. For example, the assessor would ask the client's caregiver regarding receiving medication as prescribed by physician/nurse practitioner if either the client is cognitively impaired, or the caregiver administers the medications to the client. 
INSTRUMENTAL ACTIVITIES OF DAILY LIVING INVOLVEMENT AND CAPACITY ITEMS IN THE MDS-HC2.0
There are seven items measuring the functioning of older adults in their instrumental activities of daily living (IADL) in the MDS-HC. Each item was measured from two perspectives: a) the level of involvement and b) how difficult it is or would be for older adults to carry out the activity on their own. The IADL Involvement scale measured the client's performance at home or in the community during the seven days prior to the assessment date using a 4-point Likert scale ranging from 0='independent' to 3='totally dependent on others' when performing an activity -with one additional option when the activity did not occur at all. In line with the previous study on ADL in the MDS by Morris et al. (1999) , we also converted the additional code of 'activity did not occur' to 3='totally dependent on others' in the analysis. The IADL Capacity scale assessed the extent of difficulty when clients were performing the activity solely by themselves, using a 3-point Likert scale, ranging from 0='no difficulty' to 2='great difficulty'.
DATA ANALYSIS
Confirmatory factor analysis (CFA) was used to assess the factor structure of each of the IADL Involvement and Capacity scales. A one-factor model with all the items as indicators and a two-factor model with three items (managing finance, managing medication and phone use) corresponding to the cognitive IADL factor and four items (meal preparation, ordinary housework, shopping and transport) corresponding to the physical IADL factor were fitted to the covariance matrix of the corresponding IADL items for the Involvement and Capacity scales respectively. To test the stability of the resulting factor structure after identifying the most economical model, we performed a cross-validation examination of the model by randomly splitting the sample into half and by gender. The reliability of the two scales was assessed by computing and interpreting Cronbach's alpha. Scores of the IADL Involvement and Capacity scales were computed by summing the corresponding items. Katz et al., (2000) found, in a national survey in the United States, that women reported more IADL impairment and were more likely to be living alone than men. Hence, we compared the IADL scores by gender and their living status using the Mann-Whitney test with SPSS17.0. For each comparison, the standardized mean difference effect sizes (Cohen's d) were computed and values of 0.2, 0.5 and 0.8 and greater were considered as small, medium and large differences respectively (Cohen, 1992) . For all tests, a p-value <0.05 is considered as statistically significant.
All the CFAs were performed by the EQS 6.0 package (Bentler, 2006) using the maximum likelihood estimation with a robust procedure to adjust for non-multivariate normality of the data (Satorra & Bentler, 1994) .08 indicate a good fit to the data and will not be rejected (Hoyle, 1995) . We also reported the robust χ 2 (R-χ 2 ) and its associated degree of freedom (df) for completeness, although they were not used for model evaluation because the R-χ 2 test is sensitive to sample size (Hu, Bentler, & Kano, 1992) .
RESULTS
CHARACTERISTICS OF THE SUBJECTS
The average age of the subjects was 79.6 years (SD=7.5). Sixty percent were females (n=2122) and 21% were living alone (n=736). Most had no formal education (57%, n=2008) or a minimum primary education (32%, n=1125): 6% had completed primary education (n=217) and only 5% had at least some secondary education (n=173). Fortythree percent were married (n=1496), 50% were widowed (n=1743), 5% had never married (n=163), and 3% were divorced/separated/cohabiting (n=121). 
FACTOR STRUCTURE OF THE INSTRUMENTAL ACTIVITIES OF DAILY LIVING INVOLVEMENT SCALE
Examination of the fit indices in Table 2 reveals that, although the Root Mean Square
Error of Approximation (RMSEA) values exceeded the cut-off of 0.08, both the one-factor and two-factor models provided good fits for the data of the IADL Involvement scale.
This was supported by the other indices (R-CFI; R-NFI and SRMR), for the overall sample, males and females, and both split halves. The CFA results further suggested that the two-factor model provided a better fit than the one-factor model. However, a closer examination of the factor correlations between the physical and cognitive IADL factors in the two-factor model showed that they were highly correlated (>0.88), using
Cohen's criterion (Cohen, 1988) in the overall sample and gender and random split subsamples, which indicates they are combinable into a single measure (Spector & Fleishman, 1998) . Table 2 also shows that all the standardized factor loadings of the one-factor model for the IADL Involvement scale were greater than 0.50 for the overall sample as well as the split halves and male and female sub-samples. In addition, the Cronbach alpha for the overall sample was 0.882, which was greater than the cut-off point of 0.7 (Kline, 2000) . Therefore, we could conclude that the IADL Involvement scale was reliable in the sample of the Hong Kong community-dwelling elderly. Table 3 shows the two-factor model provides a superior fit to the one-factor model for the data of the IADL Capacity scale for the overall sample and the gender and the split half sub-samples. However, the high factor correlations between the physical and cognitive IADL factors (>0.75) indicate that the two factors are highly correlated. The one-factor model gave marginally acceptable fits except for the female sub-sample, where a good fit was observed but it was primarily chosen for its efficiency (Spector & Fleishman, 1998) . Again, the values of RMSEA were greater than the cut-off of 0.08 for the overall samples and all the sub-samples. Table 3 shows that all the standardized factor loadings were greater than 0.54 for the one-factor structure of the IADL Capacity scale. The Cronbach alpha value of the IADL Capacity scale was 0.881 for the overall sample, suggesting the scale has acceptable internal consistency for the sample of elderly community-dwellers. 
FACTOR STRUCTURE OF INSTRUMENTAL ACTIVITIES OF DAILY LIVING CAPACITY SCALE
COMPARISON OF INSTRUMENTAL ACTIVITIES OF DAILY LIVING INVOLVEMENT AND CAPACITY SCORES
CONCLUSION
Measuring instrumental activities of daily living (IADL) among older adults is valuable because of its usefulness in various clinical, policy and research contexts. In our study, we examined the factor structure of the IADL Involvement and Capacity scales of the Chinese version of the MDS-HC through confirmatory factor analysis, using a large sample of community-dwelling older adults seeking long-term care services in Hong Kong. Although the two-factor model was a better fit than the one-factor model, the current findings support the one-factor structure of both IADL Involvement and Capacity scales -given that the physical IADL and cognitive IADL factors were highly correlated (≥0.80), indicating the two factors were combinable. We were also able to replicate the factor structures of the two IADL scales in two random sub-samples of females and males; internal consistency estimates for the two IADL scales were satisfactory. Ng et al. (2006) also found that a two-factor structure provided a better fit for an eight-item IADL Involvement scale, with a moderate correlation in their sample of Asian older adults between the physical and cognitive IADL factors (0.61). The discrepancy in the factor correlations of the two studies might be due to the differences in respondents'
characteristics. Compared with respondents randomly drawn from the community, our own respondents (all applying for subsidized long-term care services) were older and frailer -many needed at least some help with performing the seven IADL tasks.
Previous studies also showed that a greater proportion of older than younger adults had difficulty performing physical IADL activities, but such a pattern was not observed in cognitive IADL activities (LaPlante, 2010; Niti, Ng, Chiam, & Kua, 2007) . Further studies should investigate the heterogeneity in the seven IADL items of the MDS by age among elderly Chinese.
The results of our study have significant clinical implications for healthcare services. In response to the increasing demand for home-care support for disabled elderly people in the community, healthcare organizations in many countries, including Hong Kong, are developing programs to provide a myriad of community support services (Lai et al., 2009) There are a number of limitations to the current study that are worth noting. First, the one-factor solution for the IADL Involvement and the IADL Capacity scales was replicated in the same sample. In order to arrive at firm conclusions about the bestfitting factor solutions, cross-validation using new samples would be necessary.
Second, given the cross-sectional data used in the current study, we were unable to examine the predictive validity of the scales. Hence, further studies utilizing a longitudinal design will be desirable for examining the predictive validity as well as stability of the factor structures of the two IADL scales over time. Third, although the sample consisted of a large cohort of older Hong Kong adults seeking long-term care services for the first time, replication of our study with more representative samples of the whole Chinese elderly community would definitely further enhance the generalizability of the study's results. 
